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(54) Vibration isolating bushing 

(57) This invention provides, in a vibration isolating 
bushing comprising an inner and an outer cylinders cen- 
centrically spaced apart and a rubber elastomer inter- 
connecting both cylinders by vulcanization forming, 
such that it is possible to ensure sufficiently a forcing 
allowance of the outer cylinder when press fitted to a 
support member, to improve the workability upon as- 
sembling, and to avoid the outer cylinder from releasing 



FIG. 1 



and dropping off from the inner cylinder even if the rub- 
ber elastomer is ruptured. According to its expedient, 
the inner cylinder is formed at its axial extremities with 
outwardly upset portions, the outer cylinder is formed at 
its one axial extremity with a flange portion having a larg- 
er diameter than an outside diameter of the upset por- 
tion, and an inside diameter of the extremity of the outer 
cylinder is made smaller than the outside diameter of 
the upset portion. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention: 

[0001] This invention relates to a vibration isolating 
bushing mainly used, being built-in in a suspension sys- 
tem of an automobile, etc. 




15 



20 



25 



Description of the Related Art: 

[00021 Hitherto in an automobile suspension system, 
vibration isolating bushings have been used far the pur- 
poses of vibration damping and shock absorbing at con- 
necting parts of the vehicle body and the suspension, 
namely, each connecting part between a support mem- 
ber such as a control arm carrying wheels etc. and a 
body side member such as body frame and the take. It 
is also known that a tubular vibration isolating bush.ng 
has been used as an engine mount. 
[00031 In Fig. 3 is shown one example of a conven- 
tional vibration-proof bushing 20 in cross-sectional view 

The vibration-proof bushing 20 is made up of an nner 
cylinder 22 and an outer cylinder 23 made of a metal 
and disposed concentrically, and a rubber elastomer 24 
interposed between the inner and outer cylinders 22. 23 
[00041 As for the aforesaid inner cylinder 22. an .nner 
cylinder assuming a straight form was generally -em- 
ployed in the past, but at terminal edges o such stra gh 
cylinder in the state of use each constituting a contact 
surface with another member, their surface pressures 
were high. Recent* with a view to inhibiting such high 
surface pressures at the terminal edges of .nner cylinder 
during use. an approach of upsetting extremrt.es of the 
fnner cylinder 2 has been being adopted thereby to en- 
,arge the areas of the edges as illustrated .n Fig, 3 In 
that case, in order to enlarge the areas of extremities of 
,he rubber elastomer 24 between the inner and outer 
cylinders and to secure sufficiently a free length from 
elastic deformation, it was further proposed to perform 
the upsetting forming by subjecting extrem.t.es of the m- 
ner cylinder 22 to plastic working such as iron.ng work- 
ing after vulcanization forming (JP Registered Patent 
No. 2723424). The reference numeral 25 designates the 

UDset portion. . 

[00051 The vibration-proof bushing 20 is used in the 
state that the inner cylinder 22 inserts therein a shaft 
member 11 as one support member to be fastened to a 
member 12 on the vehicle body side, such as body 
frame whereas the outer cylinder 23 is press fitted and 
secured into a hole 14 for attachment of the other sup- 
port member 13 such as a wheel-supporting arm. In his 
press fitting of the outer cylinder 23. formerly as .llus- 
irated in Fig. 3, in order that forcing or push-in may be 
performed by the use of a jig for press fitting, its ax,a..y 
one extremity was once upset radially outwardty and 
then bent radially inwardly into an inward bend form 



thereby to secure a forcing allowance for the jig. 
ever a problem encountered when the vibration-proof? 
bushing 20 was press-fitted in the attachment hole 14 
of the support member 1 3 was that the press-fit jig for 
5 forcing or urging the outer cylinder 23 was prone to slip 
at the inward bend portion 26. so that it was difficult to 
force the jig with the result that workability was reduced. 
[00061 Further, as is the case with Fig. 3. in case 
where the vibration-proof bushing 20 was used with its 
w axis center oriented vertically (up-and-down d.rection) 
and with the support member 13 on the arm side, wh.ch 
press fits fixedly the outer cylinder 23. suspended and 
supported to the body side member 11. if the rubber 
elastomer 24 between the inner and outer cylinders 
22 23 was separated or ruptured, there was a nsk of the 
outer cylinder 23 releasing or falling off from the inner 
cylinder 22. The case was also true when the bushing 
20 was likewise used with its axis center oriented hon- 

zontally. „,h=-^ 
[0007] In view of the aforementioned problems or d ; 7f 
Acuities, this invention has been accomplished and pre - 
vides a vibration isolating bushing constructed so that a 
forcing allowance sufficient to press fit the outer cylinder 
to a support member can be secured and accord.ngly 
the workability in assembling work can be improved, and 
even if a rupture occurs at the rubber elastomer, the re- 
lease, detachment or falling of the outer cylinder from 
the inner cylinder can be avoided. 

30 SUMMARY OF THE INVENTION 

[00081 This invention resides in a vibration isolating 
bushing comprising an inner cylinder, an outer cylinder 
• disposed outwards of itto be spaced apart, and a rubber 
35 elastomer interposed between and interconnecting the 
inner and outer cylinders by vulcanization form.ng, 
which bushing is characterized in that the inner cyl.nder 
. is subjected to upsetting forming at its axial extremrt.es 
outwardly, thus forming upset portions, the outer prK 
40 der is formed, at its one axial extremity, with a f.^ge 
portion, the flange portion having a larger diameter than 
an outside diameter of the upset portion; the one axial 
extremity of the outer cylinder has an inside d.ameter 
which is made smaller than the outside diameter of the 

45 upset portion. 

[00091 According to the vibration isolating bushing ol 
the invention, when press-fitted to an attachment hole 
■ of a member to be assembled, it is possible to abut the 
top end of a press-fit jig securely on the flange port.or 
so of the outer cylinder at its extremity and accordingly, tc 
force and press fit the bushing securely without any ns, 
of causing slipping or disengagement of the jig. Thu 
the workability in assembling the vibration isolatm 
bushing can be enhanced. 
55 [0010] Furthermore on account of the constructio 
that the inside diameter of the flange portion of the out< 
cylinder at its one extremity is made smaller than r 
outside diameter of the upset portion of the inner cylu 
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der at its extremity, even if a rupture or the like occurs 
at the rubber elastomer between the inner and outer cyl- 
inders and as a result, the outer cylinder is released or 
falls off from the inner cylinder, the smaller-diameter por- 
tion of the outer cylinder at the extremity is able to abut 
on the upset portion at the extremity of the inner cylinder, 
thus impeding further release or detachment. As a con- 
sequence, when using in a manner that the arm side 
support member, into which the outer cylinder is press- 
fitted and fixed with its axial center oriented vertically, is 
supported to the body side member to which the inner 
cylinder is secured in a suspended manner, it is possible 
to obviate the risk of the outer cylinder being detached 
and coming off from the inner cylinder even if a rupture 
or the like occurs at the rubber elastomer. 
[0011] In the vibration-isolating bushing as described 
above, it is preferred that the one axial extremity on the 
flange portion side of the outer cylinder be slightly di- 
minished in diameter so that its inside diameter is small- 
er than the outside diameter of the upset portion at the 
extremity of the inner cylinder. The process of upsetting 
forming the extremity of the inner cylinder, for example, 
by plastic working, etc. has its own limits in upsetting 
degree. Therefore the one extremity of the outer cylinder 
is diminished in diameter as mentioned above simulta- 
neously when forming the flange portion by drawing 
working, etc., whereby it is easily possible to make the 
inside diameter of the outer cylinder at the extremity 
smaller than the outside diameter of the upset portion 
of the inner cylinder at its extremity. 
[0012] It is preferably after vulcanization forming that 
the terminal upset portion of the inner cylinder is formed 
by plastic working so as to enlarge its edge surface. 
Thus it is possible to make the area of the terminal sur- 
face of the rubber elastomer larger and to secure suffi- 
ciently a free length, to the elastic deformation, thereby 
improving its durability. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] 

Fig. 1 is a cross-sectional view showing one exam- 
ple of a vibration isolating bushing of this invention; 
Fig. 2 is a partly cutaway elevational view of the vi- 
bration isolating bushing in Fig. 1 showing its state 
of use; 

Fig. 3 is a cross-sectional view of a prior art vibra- 
tion-proof bushing having a fundamental construc- 
tion similar to that of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0014] Embodiments of the invention will be hereinaf- 
ter described by way of examples with reference to the 
drawings. 

[0015] Figs. 1 and 2 are a sectional view and a partly 



cutaway front view, respectively, of a vibration isolating 
bushing as one example of this invention. In this exam- 
ple, a vibration isolating bushing 1 is constructed of an 
inner cylinder 2 and an outer cylinder 3 disposed con- 

5 centrically in spaced relation and made of a metal such 
as iron, steel, aluminum or alloys thereof, and a rubber 
elastomer 4 interposed between and interconnecting in- 
tegrally the inner and outer cylinders 2,3. The rubber 
elastomer 4 is secured to both the outer peripheral sur- 

io face of the inner cylinder 2 and the inner peripheral sur- 
face of the outer cylinder 3 by the means of.vulcanization 
adhesion. 

[0016] The inner cylinder 2 has a length somewhat 
long er than lengths of the outer cylinder 3 and the rubber 
15 elastomer 4, and is formed, at least at its one axial ex- 
tremity, for example, both extremities as in Fig. 1, to be 
upset outwardly so as to enlarge the area of its terminal 
edge surface. The reference numeral 5 designates an 
upset portion. 

20 [0017] As an expedient for upsetting the extremity of 
the inner cylinder 2, for example, it may be possible to 
preform it by forging working or the like, but in practice, 
it is preferred to conduct upsetting by plastic working 
subsequently to vulcanization forming of the rubber 

25 elastomer 4. 

[0018] For the inner cylinder 2, a straight pipe, both 
ends of which are not subjected to upsetting working, is 
employed and cut in a length longer than the length of 
the final product. Between the inner cylinder 2 and the 

30 outer cylinder 3, the rubber elastomer 4 is interposed 
and vulcanization formed. Subsequently to the vulcani- 
zation forming, the extremities of the inner cylinder 2 are 
subjected to plastic deformation, for example by ironing 
working with the aid of a working jig, which is put in ec- 

35 centricity at a definite angle to the axis center of the inner 
cylinder, to be upset, In this way, the inner cylinder 2 can 
be worked into the configuration as illustrated in Fig. 1 
and it is possible to secure a sufficient area to reduce 
the surface pressure against the axial strength due to 
fastening to a support member without increasing the 
wall thickness of the inner cylinder. And the rubber elas- 
tomer 4 can be formed at its terminal surface 4a to as- 
sume an undercut shape as illustrated in Fig. 1 , with the 
result that the area and free length of the terminal sur- 

45 face 4a can be secured sufficiently. 

[0019] On the other hand, . the outer cylinder 3 is pro- 
vided at its one axial extremity with a flange portion 6 
which is formed by being, bent radially outwardly. The 
flange portion 6 has a larger diameter than an outside 

50 diameter D1 of the upset portion 5 of the inner cylinder 
2 located correspondingly to it so that a forcing allow- 
ance can be ensured when press fitted to a support 
member. 

[0020] Furthermore, an inside diameter D2 of the one 
55 axial extremity 3a of the outer cylinder 3, at which the 
flange portion 6 is formed, is made smaller than the out- 
side diameter D1 of the upset portion 5 of the inner cyl- 
inder at its extremity. In particular, with the example as 
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shown in the figure, the one axial extremity 3a is dimin- 
ished in diameter by drawing working in a slightly taper 
form so as to have a smaller inside diameter D2 than 
the outside diameter D1 of the upset portion 5. This di- 
ameter diminution working can be performed concur- 
rently with the drawing working for forming the flange 
portion 6. 

[0021] The vibration isolating bushing 1 thus con- 
structed above is used to connect and support a control 
arm of a suspension carrying wheels or the like to a ve- 
hicle body side member as shown in Fig. 2. Here, when 
the vibration isolating bushing 1 is used, its axial center 
is oriented vertically and the outer cylinder 3 is press 
fitted into an attachment hole 14 of a support member 
13, such as a control arm of a suspension supporting 
wheels and fixed to it. Upon press fitting, it is possible 
to abut securely the top end of a press-fit jig against the 
flange portion 6 of the outer cylinder having a diameter 
larger than the upset portion 5 of the inner cylinder and 
accordingly, a reliable forcing and press fitting is possi- 
ble without the risk of slipping or disengagement. In par- 
ticular, in case where the extremity 3a on the flange por- 
tion 6 side of the outer cylinder 3 is formed to be dimin- 
ished in diameter, as shown in Fig. 1, the axial forcing 
strength can be applied to the flange portion 6 in a well 
balanced manner, resulting in press fitting without caus- 
ing deformation to the flange portion 6. 
[0022] As for the inner cylinder 2, on the other hand, 
a shaft member 11 such as a fastening pin is inserted 
and enters through the inner cylinder 2 so as to be fas- 
tened through the shaft member 11 to a member 12 on 
the vehicle body side. At that time, fastening is per- 
formed in the state that the flange portion 6 of the outer 
cylinder 3 is downside as illustrated. In this way, the sup- 
port member 1 3 such as an arm fixed to the outer cylin- 
der 3 is supported to the the vehicle body side member 
11 in a suspending condition, and as such the bushing 
is in a position to be used. 

[0023] In the bushing, the inside diameter D2 of the 
outer cylinder 3 at its one extremity the flange portion 6 
is smaller than the outside diameter D1 of the upset por- 
tion 5 at the extremity of the inner cylinder 2 . On account 
of that construction, even if during use of the bushing 
the rubber elastomer 4 is ruptured or separated, as a 
result of which the outer cylinder 3 will detach and re- 
lease from the inner cylinder, the extremity of smaller 
diameter serves to abut on the upset portion 5 at the 
extremity of the inner cylinder, so that further detach- 
ment and release is impeded and the outer cylinder can 
be prevented from falling ouf of the inner cylinder 
[0024] It will be appreciated that the present invention 
is not limited to the examples described above, but a 
wide variety of variations or modifications may be made 
without departing from the spirit and scope of this inven- 
tion. 

[0025] Thus far described, according to the vibration 
isolating bushing of this invention, the outer cylinder 
connected through the rubber elastomer to the inner cyl- 



inder is formed at its one axial extremity with the flange 
portion having a larger diameter than the outside diam- 
eter of the upset portion of the inner cylinder at its ex- 
tremity. Hence when the vibration isolating bushing thus 

5 constructed is press fitted into an attachment hole of a 
member to be assembled, it is possible to securely force 
and press-fit the top end of a jig for press fitting into the 
flange portion, thus improving the workability upon as- 
sembling of the vibration isolating bushing. Moreover, 

10 because the inside diameter of the outer cylinder at its 
one extremity is made smaller than the outside diameter 
of the upset portion of the inner cylinder at the extremity, 
albeit the rubber elastomer is ruptured or cracked, the 
smaller-diameter extremity of the outer cylinder serves 

15 to abut on the upset portion at the extremity of the inner 
cylinder, so that releasing of both cylinders is inhibited 
and besides, there is no risk of the outer cylinder falling 
off in case where the bushing is used with the axial cent- 
er oriented vertically so that the arm side member is sup- 

20 ported in a suspending manner. ^ 



Claims 

25 1. A vibration isolating bushing comprising an inner 
cylinder, an outer cylinder disposed outside and 
spaced apart from the inner cylinder, and a rubber 
elastomer interposed between and interconnecting 
the inner and outer cylinders by vulcanization form- 

30 ing; 

wherein the inner cylinder is upset outwardly at its 
axial extremities to form upset portions; the outer 
cylinder is formed at its one axial extremity with a 
flange portion having a larger diameter than an out- 
35 side diameter of the upset portion; and said one ax- 
ial extremity of the outer cylinder has an inside di- 
ameter made smaller than the outside diameter of 
the upset portion of the inner cylinder at its extrem- 
ity. 

40 

2. The vibration isolating bushing as set forth in claim 
1, wherein the one axial extremity of the outer cyl- 
inder on the flange portion side is formed to be 
slightly diminished in diameter so as to have the in- 

45 side diameter smaller than the outside diameter of 
the upset portion of the inner cylinder at the extrem- 
ity. 

3. The vibration isolating bushing as set forth in claim 
50 1 or 2, wherein the upset portions of the inner cyl- 
inder at the extremities are configured by plastic 
forming after vulcanization forming so as to enlarge 
edge surfaces thereof. 

55 
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FIG 3 




